Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.024; wR factor = 0.055; data-to-parameter ratio = 21.7.
The title compound, H 5 ){ 6 -C 6 H 2 (CH 3 ) 3 NH 2 }]PF 6 , contains a sandwich complex with a mesitylamine unit which is significantly non-planar at the ipso-carbon of the amino group due to repulsive electronic effects with Ru. The ipso-carbon deviates by 0.107 (3) Å from the least-squares plane of the remaining five benzene ring atoms, which show an r.m.s. deviation of 0.005 Å . N-HÁ Á ÁF hydrogen-bonding interactions help to consolidate the crystal packing.
Related literature
For general background and a related structure with -N(CH 3 ) 2 instead of -NH 2 , see: Standfest-Hauser et al. (2003) . For related chromium arene complexes, see: Djukic et al. (2000) ; Hunter et al. (1992) . For synthetic details, see: Gill & Mann (1982) ; Kü ndig & Monnier (2004) .
Experimental
Crystal data [Ru(C 5 Hydrogen-bond geometry (Å , ). et al., 1992; Djukic, et al., 2000) . Recently, we obtained the title compound, (I), in a crystalline form. This offered the opportunity to study the mentioned effect for a compound with NH 2 instead of N(CH 3 ) 2 . In (I) the cyclopentadienyl ring and ring atoms) and 10° (envelope-type ring folding angle), respectively. In this compound and its 2-dimethylamino-pyridine congener, the N-bound methyl groups are bent toward the CpRu moieties due to predicted orbital repulsion effects between dimethylamino nitrogen and ipso-carbon. This differs from (I), where the hydrogen atoms are bent off from the CpRu moiety and the nitrogen behaves more pyramidal. We attribute this deviation to the formation of two N-H···F hydrogen bonds (Fig. 1 and Table 2 ), absent in the dimethylamino compounds. As shown in Fig. 2 , these bonds form zigzag chains along the b axis of (I). Further structural coherence is provided by π-π-stacking between Ru complexes, which form columns along the a axis with short stacking distances such as C4-C6(1 + x,y,z) = 3.482 (4) Å and C3-C7(1 + x,y,z) = 3.572 (4) Å.
Weak C-H···F interactions donated by methyl, Cp and arene H-atoms stiffen the structure too, e.g.
To a solution of [CpRu(CH 3 CN) 3 ]PF 6 (Gill, & Mann, 1982; Kündig & Monnier, 2004 ; 120 mg, 0.276 mmol) in CH 2 Cl 2 (5 ml) mesitylamine (41 µL, 0.290 mmol) was added. After the mixture was stirred at room temperature for 1 h, the solvent was removed under vacuum and the resulting white solid of (I) was collected on a glass frit and washed twice with diethyl ether (10 ml). Yield: 118 mg (96% ). Colourless crystals of (I) were grown from CH 2 Cl 2 using vapour diffusion of diethyl ether at room temperature. to be an inversion twin with unequal components and a corresponding twin scale factor was applied. All C-bound H atoms were placed in calculated positions and thereafter treated as riding. A torsional parameter was refined for each methyl group.
The two nitrogen bound H atoms were refined in x,y,z restraining both N-H bonds to be identical in lengths. U iso (H) = 1.2U eq (C arene ,N) and U iso (H) = 1.5U eq (C methyl ) were used.
Figures Fig. 1 . Perspective view of (I). Displacement ellipsoids shown at the 40% probability level.
The sideview of the Ru complex on the lower left depicts the out-of-plane displacements of C6 and N. The red numbers give the deviations (Å) of the respective atoms from the leastsquares plane C7-C8-C9-C10-C11. F5A corresponds to F5 i of Table 2 . 
